Fabrication of BSA-Green Tea Polyphenols-Chitosan Nanoparticles and Their Role in Radioprotection: A Molecular and Biochemical Approach.
Normal tissue damage from ionizing radiation during radiotherapy is a major concern in cancer treatment. Tea polyphenols (TPs) have been shown to reduce radiation-induced damage in multiple studies, but their pharmacological application is still limited due to poor bioavailability. The present study was aimed at to increase the TPs bioavailability by nanoformulation by using BSA as the matrix and chitosan as the external shell. Encapsulated TPs nanoparticles were spherical in size and promoted TPs stability in normal and gastrointestinal conditions without losing antioxidant activity. Oral administration of nanoparticles for 3 days prior to irradiation exposure has been shown to protect mice from hematological injuries that result in the reduction of radiation-induced lethality. TPs reduce radiation-induced oxidative damage and apoptosis by restoring the redox status through the Nrf2-ERK pathway and reducing Bax expression, respectively. Regarding potency, encapsulated TPs have shown a significantly higher level of radioprotection than TPs, suggesting that TP nanoparticles can be explored as valuable radioprotective and pharmacotherapeutic agent.